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ABSTRAK 
Sekarang pasir semulajadi menjadi semakin kecil dan mahal disebabkan oleh 
ketidakhadirannya. Tayar getah sampah sebagai agregat halus boleh menjadi alternatif 
ekonomi dan mampan untuk pasir. Dari kajian pratonton ia menunjukkan bahawa sampah 
peringkat menyebabkan masalah persekitaran tertentu. Dalam percubaan kajian ini telah 
dibuat untuk menggunakan tayar getah sisa sebagai pengganti sebahagian daripada 
agregat halus dalam bentuk getah sekerap serbuk. Kekuatan mampatan, kekuatan lentur, 
ketumpatan. (0%,10% dan 5% getah) telah diperolehi. Telah ditunjukkan bahawa 
kekuatan lenturan konkrit serbuk getah menurun dengan peningkatan peratusan serbuk 
getah manakala kekuatan lenturan konkrit diubahsuai meningkat dengan peningkatan 
peratusan kandungan gentian getah. Rintangan lelasan, kedalaman pengkarbonan, 
modulus keanjalan dan penembusan ion klorida konkrit serbuk getah dan konkrit 
diubahsuai juga dipengaruhi oleh penambahan abu getah dan gentian getah dalam 
konkrit. Untuk ujian kekuatan mampatan dan ujian lenturan, konkrit diuji pada 3, 7, dan 
28 hari. Campuran konkrit direka bentuk dengan nisbah simen air sebanyak 0.225. Untuk 
ujian kekuatan mampatan, 18 kiub saiz 150mm x 150mm x 150mm diuji pada 3,7, dan 
28 hari setiap satu. Selain itu, bagi ujian lenturan, 12 saiz rasuk konkrit 500mm x 100mm 
x 100mm telah diuji pada 7, dan 28 hari untuk setiap ujian. Kajian ini mendapati bahawa 
kekuatan mampatan dan lenturan berkurangan dengan menambah serbuk tayar. 
v 
ABSTRACT 
Now a day’s natural sand is becoming scarcer and costlier due to its non-availability. 
Waste rubber tire as fine aggregates can be an economical and sustainable alternative to 
sand. From previews study it shows that tier waste caused certain environmental issue. 
In this study attempt has been made to utilize waste rubber tire as partial replacement of 
fine aggregate in the form of powder scrap rubber.  Compressive strength, flexural 
strength, density. (0%, 10% and 5% rubber) have been obtained. It has been shown that 
flexural strength of rubber powder concrete decreases with the increase of percentage of 
rubber powder whereas flexural strength of modified concrete is increased with the 
increase of the percentage of rubber fibers content. The abrasion resistance, carbonation 
depth, modulus of elasticity and chloride ion penetration of rubber powder concrete and 
modified concrete were also affected by addition of rubber ash and rubber fibers in 
concrete. For compressive strength test and flexural test, the concrete is tested on 3, 7, 
and 28 days. The concrete mixture was designed with water cement ratio of 0.225. For 
compressive strength test, 18 cubes size 150mm x 150mm x 150mm were tested on 3,7, 
and 28 days each. Moreover, for flexural test, 12 concrete beam size 500mm x 100mm x 
100mm were tested on 7, and 28 days for each test. This study found that the compressive 
and flexural strength were decrease by increasing tire powder 
 
vi 
TABLE OF CONTENT 
DECLARATION 
TITLE PAGE  
ACKNOWLEDGEMENTS iii 
ABSTRAK iv 
ABSTRACT v 
TABLE OF CONTENT vi 
LIST OF TABLES ix 
LIST OF FIGURES x 
LIST OF SYMBOLS xi 
LIST OF ABBREVIATIONS xii 
CHAPTER 1 INTRODUCTION 1 
1.1 BACKGROUND OF STUDY 1 
1.2 PROBLEM STATEMENT 3 
1.3 RESEARCH OBJECTIVES 4 
1.4 SCOPE OF STUDY 4 
1.5 SIGNIFICANCE OF STUDY 5 
CHAPTER 2 LITERATURE REVIEW 6 
2.1 CONCRETE 6 
2.2 DEVELOPMENT OF WASTE RUBBER AS A FILLER IN A COMPOSITES 
MATERIAL 7 
2.2.1 WATE RUBBER TIRE AS FILLERS FOR COMPOSITES 7 
2.3 TIRE RUBBER RCYCLE 9 
vii 
2.4 WATER 12 
2.5 MECHANICAI PROPERTIES OF TIRE RUBBER 13 
2.6 EFFECT ON IMPACT STRENGTH AND OTHER MECHANICAL 
PROPERTIES 15 
2.6.1 EFFECT ON COMPRESSIVE STRENGTH 15 
2.7 TIRE RUBBER PARTICLR PROPERTIES 16 
2.8 RECYCLED SCRAP TIERS MATERIALS 17 
CHAPTER 3 METHODOLOGY 19 
3.1.1 INTRODUCTION 19 
3.2 FLOWCHART OF RESEARCH 19 
3.3 MATERIALS 22 
3.3.1 ORDINARY PORTLAND CEMENT 22 
3.3.2 FINE AGGREGATE 24 
3.3.3 COARSE AGGREGATE 25 
3.3.4 Water 25 
3.3.5 Tire rubber scrap powder 25 
3.3.6 Superplasticizers 26 
3.3.7 MIXING PROCESS 27 
3.4 COMPRESSIVE STRENGTH 29 
3.4 FLEXURAL STRENGTH TEST 31 
CHAPTER 4 RESULTS AND DISCUSSION 32 
4.1 Introduction 32 
4.2 COMPRESSIVE STRENGTH 33 
4.3 FLEXURAL STRENGTH 35 
viii 
CHAPTER 5 CONCLUSION& RECOMMENDATION 37 
5.1 CONCLUSION 37 
5.2 RECOMMENDATION 38 
REFERENCES 39 
 
 
ix 
LIST OF TABLES 
Table 3. 1: Requirements for the Strength of Ordinary Portland cement at Various 
Ages (GB175-1999) 23 
Table 3. 2: shows the total samples needed for all two tests. 28 
 
Table 4. 1: Results of compressive test at 7 and 28 days 34 
Table 4. 2: Result of flexural strength test at 7 and 28 days 36 
 
x 
LIST OF FIGURES 
Figure 3. 1: Flowchart of final year project 1 20 
Figure 3. 2: Flowchart of final year project 2 21 
Figure 3. 3: Ordinary Portland Cement 23 
Figure 3. 4: Example of fine aggregate. 24 
Figure 3. 5 :tire rubber scrap 26 
Figure 3. 6: Superplasticizers 27 
Figure 3. 7: concrete during water curing 28 
Figure 3. 8: The maximum concrete strength 30 
Figure 3. 9: cube failed under compressive force. 30 
Figure 3. 10: Beam under flexural strength machine 31 
 
Figure 4. 1: Compressive strength at 7 and 28 days 34 
Figure 4. 2: Flexural strength at 7 and 28 days 36 
 
xi 
LIST OF SYMBOLS 
% Percentage 
ºC Degree Celsius 
Δ Tolerance to Accommodate fixing precision 
 
 
xii 
LIST OF ABBREVIATIONS 
OPC Ordinary Portland cement 
FKASA Fakulti Kejuruteraan Awam dan Sumber Alam 
w/c Water-Cement ratio 
UMP Universiti Malaysia Pahang 
1 
CHAPTER 1 
 
 
INTRODUCTION 
1.1 BACKGROUND OF STUDY 
The waste material has received considerable attention to use as partial sand 
replacement in concrete. Scrap tyres are being generated and accumulated in large 
volumes causing an increasing threat to the environment. In order to eliminate the 
negative effect of these depositions and in terms of sustainable development there is great 
interest in the recycling of these non-hazardous solid wastes. The potential of using rubber 
from worn tyres in many civil engineering works has been studied for more than 30 years. 
Applications where tyres can be used and where the addition of tyre rubber has proven to 
be effective in protecting the environment and conserving natural resources include the 
production of cement mixtures, road construction and geotechnical works. Recycling of 
tyres in the applications mentioned above represents a suitable means of disposal for both 
environmental and economic reasons. Research on cement-based products modified with 
tyre rubber – such as concrete and mortar – has been carried out for many years in order 
to examine the potential utilisation of waste tyres in concrete production. Waste tyres 
have been used to partially replace the aggregates in mortars and concrete. Tyre rubber 
can be used to  produce  workable  concrete  for  specific  applications,  provided  that  
adequate selection processes are undertaken – including the amount, gradation and shape 
of tyre particles. This section deals with the properties of either mortar or concrete 
modified with waste tyre rubber. Nowadays, and researchers are looking for substitute 
materials that can provide an improvement to these forms of weakness, which will result 
in better concrete overall.  
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Over 1, 00,000 tons of waste tires are annually generated in Taiwan, and this 
number is increasing, but there is no solution for disposing of waste tires at present. The 
US ranks first in the world with 270 million waste tires generated annually, followed by 
Japan with over 110 million waste tires generated each year. Because of the 
environmental threat associated with waste tires, their proper disposal has attracted 
significant attention in recent years. In the United States alone, 290 million tires are 
generated per year, along with an existing 275 million tires currently stockpiled 
throughout the nation (Wang HerYung, 2016). 
 
Waste tires need a larger storage space than other waste due to their large volume 
and fixed shape. They are unlikely to be decomposed, as burying the waste tires would 
shorten the service life of the burial ground and have low economic benefit. In addition, 
long-term buried waste tires often emerge from the burial ground surface or destroy the 
anti-leakage cover of the burial ground, and the exposed waste tires accumulate water that 
may breed bacteria, melds, insects or mice. In the case of fire, waste tires generate toxic 
gases, such as dioxin, that could result in severe pollution problems. Therefore, 
effectively recovering and reusing waste tires is an urgent and important issue. Landfill 
disposal, which is the most common method, will be drastically reduced in the near future 
due to the recent introduction of European Union directives that include significant 
restrictions on this practice in favour of alternatives oriented toward material and energy 
recovery. Furthermore, the disposal of used tires in landfills, stockpiles or illegal dumping 
grounds increases the risk of accidental fires with uncontrolled emissions of potentially 
harmful compounds. 
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1.2 PROBLEM STATEMENT 
Tires are often deposited in an uncontrolled manner, because of the noticeable 
rapid depletion in sites available for waste disposal, causing major environmental 
problems. Water accumulation inside the tires ideal temperature and moisture conditions 
for the spread of mosquitoes, mice, rats and vermin. At the same time, the quantity of 
oxygen that exists in the interior of the tires is enough to cause fire in appropriate 
conditions. When it is decided that the used tyre is neither reusable nor reconstruct able, 
it is discarded and the recycling or recovery process begins.  Environmental sustainability 
has been a recurrent theme in the face of increasing environmental pollution. Pollution is 
the introduction of substances into the environment whose by-products in time have 
harmful or negative effects on the environment. 
 
Activity that directly and indirectly affects the environment. When a foreign 
substance is introduced into the environment in a high and unmonitored concentration, it 
becomes a pollutant and a threat to the environment. According to the European 
Environment Agency, pollution is the introduction of substances or energy into the 
environment, resulting in deleterious effects of such a nature as to endanger human health, 
harm living resources and ecosystems, and impair or interfere with amenities and other 
legitimate uses of the environment. To understand why scrap tyres are environmental 
hazards, it is important to understand the properties of tyres. A tyre is a rubber covering, 
pneumatically inflated and placed round a wheel to provide a flexible cushion and form 
a soft contact with the road. 
 
 Tyres are manufactured for use in almost all forms of mechanical vehicles such 
as passenger cars, bicycles, tricycles, vans, trucks, airplanes, etc. The materials of modern 
pneumatic tyres are synthetic rubber, natural rubber, fabric, wire, carbon black and other 
chemical compounds. Most times, when tyres have served their original purpose, there 
are usually discarded in landfills or stockpiled or burned in open field. In many 
jurisdictions of the world. 
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